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This invention relates to voltage regulators for use in 
the electrical system of automobiles or the like, and more 
particularly to an improved voltage regulator of the 
electro-mechanical type in which arcing of the regulator 
contacts is reduced to a minimum without the production 
of noise disturbances in the electrical system capable of 
interfering with radio equipment incorporated into the 
automobile and operating from its electrical system. 

It is common practice in present day automobiles to 
derive electrical power from a six or twelve volt storage 
battery having a charging generator connected in circuit 
therewith for imparting a charge to the battery when the 
automobile is in operation. A voltage regulator is usu 
ally connected between the generator and battery so that 
a charging current flows to the battery only when the 
battery voltage falls below a certain threshold. It has 
been found that unless some preventative means is pro 
vided, Serious arcing occurs across the regulator relay 
contacts each time they break due to the high induction 
voltage developed in the field winding of the generator. 
Such arcing causes rapid deterioration of the contacts 
necessitating their frequent replacement. To reduce arc 
ing of the regulator relay contacts, it has been proposed 
to connect a unilaterally conductive device, such as a 
selenium rectifier, in shunt with the field winding. The 
device is connected with a selected polarity to be non 
conductive in the direction of normal unidirectional cur 
rent flow through the field winding, but to be conductive 
and essentially short circuit the induction voltage which 
tends to develop when the regulator contacts are broken. 
This short circuit across the field winding prevents the 
building up of large induction voltages which cause se 
rious arcing of the regulator contacts. 
Although the above described prior art arrangement has 

proved highly successful for suppressing arcing of the 
regulator relay contacts, it has proved to be a source of 
electrical noise energy, that is extremely difficult to filter 
out cf the car radio. The reason for this is that the uni 
laterally conductive device presents a high capacity to the 
radio frequency energy produced by the slight sparking 
of the regulator contacts which occurs even with such 
device, and by-passes this energy across the field winding 
and into the electrical circuit of the automobile. As most 
automobiles are equipped with radio receivers, this radio 
frequency energy finds its way into the antenna circuit of 
the receiver and develops an extremely high volume of 
noise at the speaker. 

It is an object of the present invention to provide an 
improved voltage regulator for the electrical system of an 
automobile or the like, which is constructed to suppress 
arcing of the relay contacts included therein without the 
production of unwanted noise disturbances in a radio 
receiver or other electronic equipment that may be incor 
porated into the automobile. 
A feature of the invention is the provision of a pair of 

series-connected unilaterally conductive devices across the 
field winding of the charging generator included in the 
electrical system of the automobile, with the junction of 
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the unilaterally conductive devices being returned to a 
point of reference potential. The devices function to 
short circuit the induction voltage which the field wind 
ing tends to develop by the opening of the regulator relay 
contacts and which would otherwise produce serious arc 
ing of such contacts, and at the same time the devices 
function to by-pass any radio frequency energy produced 
by the slight residual arcing of the contacts to ground 
rather than into the electrical system of the receiver to 
prevent interference by such energy to electronic equip 
ment that may be mounted in the automobile. 
The above and other features of the invention which 

are believed to be new are set forth with particularity 
in the appended claims. The invention itself, however, 
together with further objects and advantages thereof, may 
best be understood by reference to the following descrip 
tion when taken in conjunction with the accompanying 
drawing in which: 

Fig. I shows a wiring diagram of an electrical system 
for an automobile or the like incorporating the present 
invention, 

Fig. 2 shows the mechanical arrangement of the im 
proved voltage regulator of the invention, and 

Fig. 3 is a view of the regulator taken along the lines 
3-3 of Fig. 2. 
The improved voltage regulator of this invention has a 

pair of regulator relay contacts connected in circuit with 
the field winding of the charging generator of the auto 
mobile electrical system into which the regulator is con 
nected, to make and break the current flow through that 
winding. A pair of series-connected unilaterally conduc 
tive devices are connected in circuit with the field winding 
with a selected polarity to be non-conductive to the uni 
directional current flow through the winding but to short 
circuit the induction voltage that tends to be developed 
when the aforesaid contacts are broken, and a connection 
is provided extending from the common junction of the 
devices to a point of reference potential to by-pass to that 
point any radio-frequency energy developed by the slight 
residual arcing of the contacts when they are broken. 
As shown in Fig. 1 of the accompanying drawings, the 

automobile electrical system incorporating this invention 
includes a battery 10, which may be of the usual six or 
twelve volt storage type, and has its positive terminal 
connected to the frame of the automobile designated a 
point of reference or ground potential. The negative 
terminal of battery 10 is connected through contact 11 
of a cut-out relay 12 and through a current regulator relay 
13 to one side of the field winding 14 and armature 15 
of a charging generator 25. The other side of armature 
15 is connected to the reference potential point, and the 
other side of field winding 14 is connected to that point 
through a pair of normally closed contacts 16 of current 
regulator relay 53 and through a pair of normally closed 
contacts 17 of a voltage regulator relay 18, the latter relay 
being connected between the reference potential point and 
through contact 1 of cut-out relay 12 to the negative 
terminal of battery 10. 
The automobile electrical system and voltage regulator 

thus far described are extremely well known and a de 
tailed description or discussion thereof is deemed to be 
unnecessary. It is sufficient to point out that generator 
25 supplies a charging voltage to battery 10 through cut 
out relay 11 whenever the potential of battery 10 has 
fallen to such a value that voltage regulator 18 can no 
longer hold its contact 17 open and the automobile is in 
motion. When battery 10 is substantially fully charged, 
contacts 17 may open and close at a relatively high rate 
under the control of relay 18 and, unless some compensat 
ing means is provided, their arcing causes rapid deteriora 
tion of these contacts. 

In accordance with the present invention, arcing of con 
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tacts 17 is greatly reduced by the provision of a pair of 
series-connected selenium rectifiers, or similar unilaterally 
conductive devices, 19, 20 which are connected across 
field winding 4, and which have their common junction 
connected to the point of reference potential. Rectifiers 
19 and 20 are connected with such a polarity so as to 
be non-conductive to the unidirectional current normally 
flowing through the field winding 14 during operation of 
generator 25. However, the polarity of the devices is 
such that they short circuit the induction voltage which 
tends to occur across winding 4 each tine contacts 7 
are broken and which tends to produce serious arcing 
across the contacts. The rectifiers present a relatively 
high capacity (for example, of the order of 26,000 micro 
microfarads) to radio frequency current produced by 
the slight residual arcing of the regulator relay contacts 
17, unlike prior arrangements, these radio frequency cur 
rents are by-passed to ground instead of being fed into 
the load circuit to interfere with radio receivers or other 
electronic equipment included in the automobile. 
A preferred physical arrangement of the improved volt 

age regulator of the invention is illustrated in Fig. 2 in 
which elements corresponding to those shown schematical 
ly in Fig. 1 are designated by like numerals. As shown 
in Fig. 2, the regulator includes a casing 36 which is 
screwed to the frame 31 of the automobile and established 
at reference potential. Casing 30 includes a terminal 
strip 32 which supports terminal 33 connecting the con 
tacts 11 of cut-out relay 2 to the negative terminal of 
battery 18 through ammeter 34, and which also supports 
terminals 35 and 36 respectively connecting contacts 6 
to field winding 14 and relay 13 to arrnature 15. 
As best shown in Fig. 3, rectifier 19 is supported on 

strip 32 and insulated therefrom by an insulated strip 
37. Terminal 36 makes contact with the bottom plate 
of rectifier 9 and the top plate of the rectifier is held 
in contact with a ground foil 38 by an insulated rivet 39 
which also holds the bottom plate of rectifier 20 against 
the ground foil. Terminal 35, on the other hand, makes 
contact with the top plate of rectifier 20. 
The invention provides, therefore, an improved voltage 

regulator for use in the electrical system of an automo 
bile or the like, and in which means is provided to reduce 
arcing of the regulator relay contacts to a minimum great 
ly to prolong the life of such contacts, and in which such 
means is arranged and connected so that noise disturbances 
produced thereby which would otherwise affect electronic 
equipment in the automobile are by-passed to a point 
of reference potential. 
While a particular embodiment of the invention has 

been shown and described, modifications may be made, 
and it is intended in the appended claims to cover all such 
modifications as fall within the true spirit and scope of the 
invention. 

... I claim: 
1. A voltage regulator for the electrical system of an 

automobile and the like, said electrical system comprising 
a battery and a generator having an armature connected 
in shunt with said battery and further having a field wind 
ing, said regulator including in combination, at least one 
regulator relay having a pair of normally closed contacts, 
the aforesaid field winding and said contacts being series 
connected in shunt with the aforesaid armature, a first 
selenium rectifier connected between one side of the afore 
said field winding and a point of reference potential, and 
a second selenium rectifier connected between the other 
side of the aforesaid field winding and said point of refer 
ence potential, said selenium rectifiers being connected 
with a selected polarity to be nonconductive to the uni 
directional current flow from the aforesaid battery in the 
field winding but to short circuit the induction voltage 
developed thereacross by breaking of said contacts. 

2. A voltage regulator for the electrical system of an 
automobile and the like, said electrical system compris 
ing a battery having one terminal connected to a point 
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of reference potential and a generator having an arma 
ture connected in shunt with said battery and further 
having a field winding, said regulator including in com 
bination, at least one regulator relay having a pair of nor 
Imally closed contacts, said contacts connecting the field 
winding in shunt with the armature, a first device exhibit 
ing relatively high electrical conductivity in one direction 
and relatively low electrical conductivity in the opposite 
directicn connected between one side of the field winding 
and said point of reference potential, and a second device 
exhibiting relatively high electrical conductivity in one 
direction and relatively low electrical conductivity in the 
opposite direction connected between the other side of 
the field winding and said point of reference potential, 
said first and second devices being connected with a se 
lected polarity to exhibit relatively low conductivity to the 
potential from the generator producing unidirectional 
current flow through the field winding when the contacts 
of said regulator relay are closed and to exhibit relatively 
high conductivity to the induction voltage developed across 
the field winding by breaking of said contacts. 

3. A voltage regulator for the electrical system of an 
automobile and the like, said electrical system compris 
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ing a battery having one terminal connected to a point of 
reference potential and a generator having an armature 
connected in shunt with said battery and further having a 
field winding, said regulator including in combination, at 
least one regulator relay having a pair of normally closed 
contacts, said contacts connecting the field winding in 
shunt with the armature, a first rectifier connected be 
tween one side of the field winding and said point of ref. 
erence potential, a second rectifier connected between the 
other side of the field winding and said point of refer 
ence potential, said rectifier being connected with a select 
ed polarity to be essentially nonconductive to the voltage 
from the generator producing unidirectional current flow 
in the field winding when the contacts of said regulator 
relay are closed but substantially to short circuit the in 
duction voltage developed across the field winding by 
breaking of said contacts. . 

4. A source of voltage for the electrical load circuit of 
an automobile or the like including in combination, a bat 
tery, a generator having an armature connected in shunt 
with said battery and having a field winding, at least one 
regulator relay having a pair of normally closed contacts, 
said contacts connecting said field winding in shunt with 
said armature, a first device exhibiting high electrical 
conductivity in one direction as compared with its con 
ductivity in the other direction connected between one 
side of said field winding and a common junction of 
said battery and said armature, a second device exhibit 
ing high electrical conductivity in one direction as com 
pared with its conductivity in the other direction con 
nected between the other side of said field winding and 
said common junction, said first and second devices be 
ing connected with a selected polarity to be essentially 
nonconductive to the voltage of said generator producing 
unidirectional current flow through said field winding 
when said contacts are closed but to be highly conduc 
tive to the induction voltage developed across said 
winding by the opening of said contacts. . . 

5. A source of voltage for the electrical load circuit 
of an automobile or the like including in combination, a 
battery having one terminal connected to a point of ref 
erence potential, a generator having an armature con 
nected in shunt with said battery and having a field wind 
ing, at least one regulator relay having a pair of normal 
ly closed contacts, said contacts connecting said field 
winding in shunt with said armature, a first rectifier con 
nected between one side of said field winding and said 
point of reference potential, a second rectifier connected 
between the other sides of said field winding and said 
point of reference potential, said first and second recti 
fiers being connected with a selected polarity to be essen 
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